Cardiotoxin 1 from cobra (Naja naja atra) venom causes necrosis of skeletal muscle in vivo.
Cardiotoxin 1 from cobra (Naja naja atra) venom was tested for its ability to cause necrosis of skeletal muscle cells after i.m. injection into mice. Light and electron microscopic examination of tissue indicated that the toxin caused necrosis of skeletal muscle as early as 30 min after injection. The plasma membranes of affected cells were ruptured in the area of delta lesions, and the myofibrils were condensed into dense clumps alternating with clear areas containing elements of the sarcotubular system and damaged mitochondria. By 24 hr the affected cells appeared as empty 'bags' containing only remnants of myofibrils and swollen mitochondria. To eliminate the possibility that the necrosis was due to contaminating phospholipase A2 (PLA2) activity of the sample, the sample was treated with p-bromophenacyl bromide (p-BPB), a known inhibitor of PLA2 activity. The p-BPB-treated preparation caused myonecrosis in vivo in mice, and the treatment caused a significant decrease in the release of fatty acids and no detectable lysophospholipid in human muscle cell cultures treated in vitro with the preparation, indicating the lack of PLA2 activity. Additionally, purified PLA2 from the same venom failed to cause myonecrosis in vivo at doses equal to or ten times the estimated contaminating concentration. Thus, it is concluded that cardiotoxin 1 from Naja naja atra venom causes necrosis of skeletal muscle cells in vivo upon i.m. injection.